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Downstream detonation initiation induced by interaction bet ween
shock wave and obstacle in combustible gas mixtures

TEN G Hong-hui , L UJun—ming , JIANG Zong-lin
( Key L aboratory of High Temperature Gas Dynamics, |Instituteof Mechanics,
Chinese Academy of Science, Beijing 100080, China)

Abgtract : The downstream detonation initiation induced by interaction between the shock wave and the
single rectangle obstacle interaction was s mulated numerically. The upstream detonation forming and
its following wave dynamics which initiated the downstream detonation waves were investigated.
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From the numerical results two initiation modes, which were the direct detonation diff raction and the
diff raction wave reflection on the upper wall , werefound out and validated by the previous experimen-
tal results. The processesof the upstream detonation transmitting downstream were analyzed by stud-
ying the influences of the incident shock Mach number , gas mixture pressure, and the tube length
scale. The operating rules and governing factorsof two initiation modes were concluded and the down-

stream detonation initiation rules were illustrated.
Key words: mechanics of exploson; wave diffraction; numerical smulation; detonation wave; shock

wave
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